High-performance liquid chromatographic separation of leghemoglobins from soybean root nodules.
A crude fraction of soybean nodule ferri-leghemoglobin was absorbed onto a commercial DEAE HPLC column at pH 8.0, and resolved into eight isoprotein fractions. The identity of the leghemoglobins were determined by their order of elution from the DEAE column and by isoelectric focusing, using isoprotein standards isolated by conventional procedures. The three isoproteins of the c complex, c1, c2, c3, were not resolved. Unexpected heme containing proteins eluted just after leghemoglobin a and the c complex. These components possessed proteins similar to leghemoglobin a and the c complex, respectively, as judged by isoelectric focusing and absorbance spectra of the ferri and ferrous forms. The components designated leghemoglobin a' and leghemoglobin c' were also differentiated from leghemoglobin a and c by reverse-phase HPLC in a C18 column. Amounts of protein for the DEAE HPLC column ranged from 10 micrograms to 20 mg and sample volumes ranged from 2 to 250 microliters. The time required for chromatography varied depending on the gradient used, but never exceeded 40 min for samples up to 5 mg protein or 120 min for samples containing 5 to 20 mg protein. Due to the sensitivity of detection at 403 nm and leghemoglobins being the predominant chromophore at that wavelength, it was possible to quantitate levels of individual leghemoglobins in samples extracted from single nodules (ca. 15 to 65 mg fresh weight tissue). Quantitation was performed by interfacing the spectrophotometer output (10 mV) to a microcomputer and using commercially available software.